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Claims 

[001] A mammalian cell conq)nsing 

a. a responsive transcription fec5tor RTF, wliich modulates transcription of OP 
qperator-containing promoteis in response to compoonds being gaseous or Kquid 
at the cultivation teiiq)eiature of said mammalian cell; 

b. apromoter or promoter fragments operatively linked to OP operator sites 
specific fOT binding of said RTF. 

The mammaHan cell of claim 1 furtlier comprising a nucleic acid encoding a 
desired protein functionally linked to said promoter or promoter fragments qp- 
eralively linked to OP operator sites specific for binding an RTF. 
The mammalian cell of claim 1 or 2, wherein binding of the RTF to OP- 
containing promoters is changed in response to con^unds being gaseous at the 
cultivation t^rtpocature of said mammalian cell. 
[004] The mammalian cell of claim 1 or 2, wherein binding of the RTF to OP- 

containing promotera is dianged in response to compounds being Hquid at the 
cultivation temperature of said mammalian celL 
The mamrnalian ceH of claim 1, wherem the RTF comprises amino acid 
sequences related to or derived from naturally occurring proteins. 
The mammaKan ceU of claim 1 or 2, wherein the RTF comprises amino acid 
sequences related to or derived from non-marmnalian proteins. 
The mammaUan cell of claim 1 or 2, wherein tiie RTF is tbeAspergiUus nidulans 
AlcRprotran. 

The mammalian cdl of claim 1 or 2, wherein the RTF is the Pjeiftfomonas 
AlkS protein. 

[009] A nonrhuman mammal comprising at least one TnarmnaHqri cell as claimed in 

claim lQr2. 

[010] A metfiod fiir adjusting flie expression level of a desired protein in a mammalian 

cell as claimed in claim 2, comprising culturing said mammalian ceD and 
modulating gene expression by administration of a compound for which tran- 
scription of tiie OP operator-containing promoter and the responsive transcription 
factor RTF are responsive. 

[Oil] The method of claim 10, wherein tiie protein is selected from the group 

consisting of SEAP, a fluorescent protein, human giowtii hormone, alpha- 
intraferon, betar-interferon, gamma-interferon, insulin, erythropoietin, tissue 
plasminogen activator, DNAse, a monoclonal antibody. Factor Vin, Factor VII, 
HAS. IL-2. glucagons, EOF, GCSF, GMCSF, tiirombopoietin, gpl60. HbSAg. a 
protein encoded by a tumor suppressor gene, and a protem encoded by a gene in- 
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terfering with absoiption, distribution, metabolism and excretion of campoiinds 
contained in tobacco smoke. 

The method of cfaun 10, wherein the compound for modulating gene expression 
is selected from flie group consisting of ketones, aldehydes, haloalkanes, 
alcohols, estos, amines, and eihss. 

The method of claim 10, wherem the con^wund for modulatmg gene expression 
is selected from ttie group consisting of eflianol, methylamine, ethylamine, n- 
propylamine, n-butylamme, n-pentylamine, n-hexylamine, benzylamine, 
2-butanonB, eflianol, n-piopanol, n-butanol, 2-propanol, 2-bntanol, 
2-methylbutyraldehyde, acetald^yd^ propanal, acetone, 2-butanQne. 
2-praitanone, 3-pentanone, cyclohexanone, gtycoaldehyde, glyoxal. glyoxylate, 
etiiylene glycol, e&anolamine, efliyl acetate, ethyl eflier, and dicyclo- 
propylketone, and compounds that are metabolized in situ to said members of the 
group. 

The method of claim 10, wherein the conqwund ftw modulating gene expression 
is selected from ttie group consisting of ethanol, methylamine, ethylamine, n- 
propylamine, n-butsriamine, n-pentylamme, n-hes^lamine, benzylamine, 
2-butanone, ethanol, n-propanol, n-bntanol, 2-propanol, 2-butanol, 
2-mefliylbutyraldehyde, acetaldehyde. propanal. acetone, 2-butanQne, 
2-pentanone, 3-pentanone, cyclohexanone, glycoaldehyde, glyoxal, glyoxylate, 
etiiylene glycol, etfaanolamine, «*hyl acetate, efliyl etiier, and dicydo- 
propylketone. 

The method of claim 10, whrarein the RTF comprises amino add sequences 
related to or d^ved from non-mammalian proteins. 
The mefliod of claim 10 whercui the RTF is the Aspergillus nidulans AlcR 
protein and tiie compound for modulating gene expression is ac^dehyde. 
A method for adjusting flie expression level of a gene m a m«rrm,«v^^ cell as 
claimed in claim 1, comprising 

a. functionally linking said grae to an OP-containing promoter, 

b. transferring said OP-containing promoter functionally linked to said gene into 
said mammalian cell, and 

c. inducing expression of said gene by activating said OP-containing promoter by 
administration of a compound for which tiie OP operator-specific responsive 
transcrqrtion factoc RTF is responsive. 

The mefliod of claim 17, wherein flie gene codes for a protein selected from the 
group consisting of SEAP, a fluorescent protein, human growth hormone, alpha- 
interferon, beta-interferon, gamma-interferon, insulin, eiyfliropoietin, tissue 
plasminogen activator, DNAse, a monoclonal antibody. Factor VIU, Factor Vn, 
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HAS, IL-2, glucagons, EGF, GCSF, GN4CSF, thiombopQietiii, gpl60, and 
HbSAg. 

[019] The method of claim 17, whoFem the gene is a tmnor suppressor gene. 

[020] The method of claim 17, wherein the gene is a gene interfering with absorption, 

distribution, metabolism and excretion of compounds contained in tobacco 

smoke. 

[021] The method of claim 17, wherein the compound for which the OP operator- 

specific responsive transcription factor RTF is responsive is selected from the 
group consisting of ketones, aldehydes, haloalkanes, alcohols, esters, amines, and 



[022] The mBdK)d of claim 17 wheroin the conipound for which the OP opearator- 

spedSc responsive transcription factor RTF is responsive is selected from die 
group conaisting of ethanol, methylamine, ethylamine, n-propylanune, n- 
butylamine, n-pentylamme, n-hexylamine, beuzylamine, 2-butanone, efbanol, n- 
propanol, n-butanol, 2-propanol, 2-butanol, 2-melfa3dbutyrald^yde, ao- 
etaldehyde, propanal, acetone, 2-butanone, 2-pentanone, 3-pentanone, cy- 
clohexanone, glycoaldehyde, glyoxal, glyoxylate, ethylene glycol, ethanolamine, 
ethyl acetate, ethyl ethw, and dicyclopropylketone, and compounds that are me- 
tabolized m situ to said members of the gtoiqci. 

[023] Hie method of claim 17 wherein the compound for which the OP opetator- 

spedfic responsive tronsoiption factor RTF is responsive is selected from die 
gnrap conasting of ethanol, methylamine, ethylamine. n-ptGi>ylamine, n- 
bntylamme, n-pentylamine, n-hexylamine, braizylamine, 2-butanone, ethanol, n- 
propanol, n-butanol, 2-propanol, 2-butanol, 2-mefliylbutyialdehyd^ ac- 
etaldehyde, propanal, acetone, 2-butanone, 2-pentanone, 3-pentanone, cy- 
clohexanone, glycoaldehyde, glyoxal, glyoxylate, ethylene glycol, ethanolamine, 
ethyl acetate, ethyl ether, and dicyclopropylketone. 

[024] The method of claim 17 wharem the OP-containing promoter is an AlcR-specific 

OP site, RTF is this Aspergillus nidulans AlcR protein, and the compound for 
which RTF is responsive is acetaldehyde. 

[025] An isolated nucleic acid useful for constmcting a maTrn m^v^n cell as claimed in 

daim 1, compriang an RTF-encodmg nucleic add frmctionally linked to a 
promoter useful for raqpression of the RTF in said mammalian cell. 

[026] The isolated nucleic acid of claim 25 comprishig an OP sequence frmctionally 

linked to a promoter or a fi-agment diereof useftil for RTF-dependent gene 
expression in said mammalian cell. 

[027] The isolated nucleic acid of claim 25 or 26 further comprising genetic elements 

useful for construction of viral vectors. 



